The neurological syndrome in adults during the 2011 northern German E. coli serotype O104:H4 outbreak.
The aim of this study was to describe the neurological syndrome in the largest cohort of adult patients with a complicated Shiga toxin-producing Escherichia coli infection. The recent outbreak of Shiga toxin-producing E. coli serotype O104:H4 in northern Germany affected more than 3842 patients, 22% of whom developed haemolytic uraemic syndrome. The proportion of adult patients was unusually high, and neurological complications were frequent and severe. In three hospitals, population-based evaluation of 217 patients with complicated Shiga toxin-producing E. coli infection was carried out, including neurological, neuroradiological, neurophysiological, cerebrospinal fluid and neuropathological analyses. Of the 217 patients with complicated Shiga toxin-producing E. coli infection, 104 (48%) developed neurological symptoms. Neurological symptoms occurred 5.3 days (mean) after first diarrhoea and 4 days after onset of haemolytic uraemic syndrome. Of the infected patients with neurological symptoms, 67.3% presented with cognitive impairment or aphasia. During the course of the disease, 20% of the patients developed epileptic seizures. The onset of neurological symptoms was paralleled by increases in blood urea nitrogen and serum creatinine. In 70 patients with cerebral magnetic resonance imaging, the most common findings were symmetrical hyperintensities in the region of abducens nucleus and lateral thalamus. On follow-up scans, these abnormalities were resolved. Neuropathological analysis revealed regionally accentuated astrogliosis and microgliosis, more predominant in the thalamus and brainstem than in the cortex, and neuronal expression of globotriaosylceramide. There were no signs of microbleeds, thrombotic vessel occlusion or ischaemic infarction. The neurological syndrome in adult patients with complicated Shiga toxin-producing E. coli infection is a rapidly progressive and potentially life-threatening disease necessitating intensive care unit treatment and intubation in >30% of cases. The outcome of neurological patients in the 2011 northern German Shiga toxin-producing E. coli O104:H4 outbreak was surprisingly good. Magnetic resonance imaging and neuropathological findings point to a mixed toxic and inflammatory pathomechanism leading to largely reversible damage of neuronal function.